Cigarette smoke-induced airway oedema due to activation of capsaicin-sensitive vagal afferents and substance P release.
Exposure of rats to smoke from one cigarette caused local oedema due to a marked increased in vascular permeability from the epiglottis down to bronchioli, as indicated by extravasation of Evans blue in the airway mucosa. The cigarette smoke-induced extravasation of Evans blue was still present after removal of the tar and nicotine content of the smoke, suggesting that chemical irritants in the vapour phase were the main mediators of the vascular permeability response. Local or systemic pretreatment with capsaicin or [D-Arg1, D-Pro2, D-Trp7,9, Leu11] SP, a substance P antagonist, abolished or significantly reduced the airway oedema induced by cigarette smoke or vagal nerve stimulation. No reduction of the cigarette smoke or vagally induced tracheal oedema was seen upon pretreatment with mepyramine plus cimetidine, fentanyl, disodiumchromoglycate, methylprednisolone or terbutaline. The results thus indicate that the cigarette smoke or vagally induced tracheal oedema is most likely to be due to substance P release from local capsaicin-sensitive afferent neurons in the airway mucosa. Local administration of substance P antagonists may be considered as a pharmacological means of inhibiting local mucosal oedema in the airways caused by airway irritants such as cigarette smoke.